Molecular study of the rat liver NADH: cytochrome c oxidoreductase complex during development and ageing.
The mechanisms involved in ageing are yet to be fully understood but it is thought that changes produced in energy transfer pathways occurring in the mitochondria may be responsible for the lack of energy typical of the later stages of life. The aim of the present investigation was to determine the enzymatic activity of the liver NADH cytochrome c oxidoreductase complex (Complex I-III) in mitochondria isolated from the liver of rats of 3 different age groups: lactating, animals (15-17 days), adult females (3-5 months) and old animals (26-30 months). The activities of the unbound Complexes I and III were also determined. An increase in Complex I-III activity was detected during development (142 +/- 10 vs. 447 +/- 23 micromol cyt. c/mg/min, p < 0.001) ang ageing (447 +/- 23 vs. 713 +/- 45 micromol cyt. c/mg/min, p < 0.001). However, unbound Complex I showed a reduction in activity during the ageing period whilst Complex III activity moderately increased. Immunological studies indicated only a moderate increase in the amount of Complex I-III and studies on the purified complex suggested that the increase in activity was due to effects other than an increase in enzyme quantity. The analysis of protein bands and the quantification of prosthetic groups showed particular reductions in the relative concentrations of Complex I subunits including the 51 kDa unit, which binds FMN, confirmed by a similar reduction in levels of the nucleotide. In contrast, 4 of the 5 subunits which increased during the lifetime of the animals corresponded to those of Complex III. These subunits are responsible for the binding of catalytic groups. The results suggest that, in addition to the increase in the amount of enzyme, binding factors between Complexes I and III may also play an important role in the observed increase in Complex I-III activity.